Pentachlorophenol (PCP) is a highly toxic organic pollutant. In this study, we prepared mesoporous silica containing TiO 2 with mobil crystalline material 41 (TiO 2 -MCM-41) and fluoride-modified TiO 2 -MCM-41 for the photocatalytic degradation of PCP. First, we examined the adsorption ability of phenols on photocatalysts. The adsorption ability on MCM-41 strongly depends on the hydrophobicity of phenols. Most hydrophobic PCP was easily adsorbed. The adsorption ability of PCP increased with an increase in fluoride content in MCM-41. The photocatalytic degradation rate of PCP with TiO 2 -MCM-41 was much faster than those of PCP/TiO 2 . By using more hydrophobic fluoride-modified TiO 2 -MCM-41, degradation rates of PCP further increased. This behavior was caused by the difference in the adsorption ability of pollutants on photocatalysts. The degradation rate of PCP with mesoporous silica containing TiO 2 apparently obeyed the Langmuir-Hinshelwood equation and was controlled by the adsorption step of PCP on the photocatalysts.
